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Students who demonstrate understanding can:
MS-
LS2-4.

Construct an argument supported by empirical evidence that changes to physical or biological components of an
ecosystem affect populations. [Clarification Statement: Emphasis is on recognizing patterns in data and making warranted

inferences about changes in populations, and on evaluating empirical evidence supporting arguments about changes to

ecosystems.]

The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Engaging in Argument from Evidence

Engaging in argument from evidence in 6-8 builds on
K-5 experiences and progresses to constructing a
convincing argument that supports or refutes claims
for either explanations or solutions about the natural
and designed world(s).

« Construct an oral and written argument
supported by empirical evidence and scientific
reasoning to support or refute an explanation or a
model for a phenomenon or a solution to a

Connections to Nature of Science

Scientific Knowledge is Based on Empirical
Evidence
¢ Science disciplines share common rules of
obtaining and evaluating empirical evidence.

Disciplinary Core Ideas

L82.C: Ecosystem Dynamics, Functioning, and
Resilience
¢ Ecosystems are dynamic in nature; their
characteristics can vary over time. Disruptions to
any physical or biological component of an
ecosystem can lead to shifts in all its populations.

Crosscutting Concepts

Stability and Change
« Small changes in one part of a system might
cause large changes in another part.

Connections to other DCIs in this grade-band:

MS.LS4.C ; MS.LS4.D ; MS.ESS2.A ; MS.ESS3.A ; MS.ESS3.C

Articulation of DCls across grade-bands:

3.L82.C ; 3.LS4.D ; HS.LS2.C ; HS.LS4.C ; HS.LS4.D ; HS.ESS2.E ; HS.ESS3.B ; HS.ESS3.C

Common Core State Standards Connections:
ELA/Literacy -
RST.6-8.1

Cite specific textual evidence to support analysis of science and technical texts. (MS-L52-4) -




Students who demonstrate understanding can:

MS-PS1- Undertake a design project to construct, test, and modify a device that either releases or absorbs thermal energy by

6. chemical processes.* [Clarification Statement: Emphasis is on the design, controlling the transfer of energy to the environment,
and modification of a device using factors such as type and concentration of a substance. Examples of designs could involve
chemical reactions such as dissolving ammonium chloride or calcium chloride.] [Assessment Boundary: Assessment is limited to
the criteria of amount, time, and temperature of substance in testing the device.]

The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts

Constructing Explanations and Designing PS1.B: Chemical Reactions Energy and Matter
Solutions * Some chemical reactions release energy, others * The transfer of energy can be tracked as energy
Constructing explanations and designing solutions in store energy. flows through a designed or natural system.
6-8 builds on K-5 experiences and progresses to ETS1.B: Developing Possible Solutions
include constructing explanations and designing * A solution needs to be tested, and then modified
solutions supported by multiple sources of evidence on the basis of the test results, in order to
consistent with scientific knowledge, principles, and improve it. (secondary)
theories. ETS1.C: Optimizing the Design Solution
» Undertake a design project, engaging in the ¢ Although one design may not perform the best
design cycle, to construct and/or implement a across all tests, identifying the characteristics of
solution that meets specific design criteria and the design that performed the best in each test
constraints. can provide useful information for the redesign

process - that is, some of the characteristics
may be incorporated into the new design.
(secondary)

The iterative process of testing the most
promising solutions and modifying what is
proposed on the basis of the test results leads to
greater refinement and ultimately to an optimal
solution. (secondary)

Connections to other DCIs in this grade-band:
MS.PS3.D

Articulation of DCls across grade-bands:
HS.PS1.A ; HS.PS1.B ; HS.PS3.A ; HS.PS3.B ; HS.PS3.D

Common Core State Standards Connections:

ELA/Literacy -

RST.6-8.3 Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks. (MS-PS1-6)

WHST.6-8.7  Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related,
focused questions that allow for multiple avenues of exploration. (MS-PS1-6)

* The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or
Disciplinary Core Idea.




MS-LS2-1 Ecosystems: Interactions, Energy, and Dynamics

Students who demonstrate understanding can:
MS-LS2-

Analyze and interpret data to provide evidence for the effects of resource availability on organisms and populations of

1. organisms in an ecosystem. [Clarification Statement: Emphasis is on cause and effect relationships between resources and
growth of individual organisms and the numbers of organisms in ecosystems during periods of abundant and scarce resources.]

The performance expectation above was developed using the following_elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Analyzing and Interpreting Data
Analyzing data in 6-8 builds on K-5 experiences and
progresses to extending quantitative analysis to
investigations, distinguishing between correlation
and causation, and basic statistical techniques of
data and error analysis.

+ Analyze and interpret data to provide evidence

for phenomena.

Disciplinary Core Ideas

LS2.A: Interdependent Relationships in
Ecosystems

+ Organisms, and populations of organisms, are
dependent on their environmental interactions
both with other living things and with nonliving
factors.

* In any ecosystem, organisms and populations
with similar requirements for food, water,
oxygen, or other resources may compete with
each other for limited resources, access to which
consequently constrains their growth and
reproduction.

+ Growth of organisms and population increases
are limited by access to resources.

Cause and Effect
+ Cause and effect relationships may be used to
predict phenomena in natural or designed
systems.
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